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ABSTRACT
Space initiatives have traditionally been in the exclusive domain of national 
governments. Over the last decades, this has begun to change dramatically as 
commercial development of space has attracted increasing international 
attention. Businesses in at least 20 countries worldwide now engage in some 
form of space commerce. These businesses, which range from strictly 
entrepreneurial to government corporations, are seeking to do business in 
every commercial space sector.
This paper details the current status and prospects for the future of space 
commerce in the United States and Europe, focusing on the programs of France, 
Germany, and Italy. Included are analyses of representative successes and 
failures of these activities.
INTRODUCTION
Space initiatives have traditionally been in the exclusive domain of national 
governments. Over the last decades, this has begun to change dramatically as 
commercial development of space has attracted increasing international 
attention. Businesses in at least 20 countries worldwide now engage in some 
form of space commerce. These businesses, which range from strictly 
entrepreneurial to government corporations, are seeking to do business in 
every commercial space sector.
Worldwide, new businesses depend on the development of new products and 
services. Access to space provides the possibilities for research which can 
lead to new products and services. When the full potential of space commerce 
is achieved, the market for these products and services will be primarily in 
the private sector. Until then, governments are the primary customers of the 
majority of these businesses.
Business not engaged in developing space or space-related products can also 
benefit from their national space programs through technology transfer. When
9-24
the private sector applies technology developed for government space efforts 
to producing new and improved products on Earth, the international competitive 
position of the country is strengthened.
THE UNITED STATES "
Commercial space efforts in the U.S. began in the 1960's with private sector 
ownership and operation of communications satellites. Commercial space 
revenues have been estimated at $3.6 billion for 1991. l Most of this revenue 
comes from satellite communications goods and services which dominate the 
U.S. commercial space sector.
While the U.S. commercial space launch industry is maturing, it faces 
significant international competition. In 1991, for example, there were 
14 commercial orbital launches worldwide. Of these, eight were launches of 
the European Ariane, followed by the U.S. with four Deltas and two Atlas (one 
unsuccessful) .
In the area of remote sensing, Landsat satellites are built and owned by the 
U.S. Government. A private company, EOSAT, operates the Landsat system and 
markets enhanced data, while an estimated 200 other U.S. companies offer 
remote sensing services including consulting, software, and systems hardware. 2
Materials processing in space has long been considered to be the area of space 
commerce with the most potential for future benefits. However, it is not yet 
commercially successful. Other areas with commercial potential are commercial 
infrastructure and launch facilities.
The National Aeronautics and Space Administration (NASA) has developed a 
coordinated program to assist the private sector in commercially developing 
space. The most comprehensive element of NASA's commercial development of 
space efforts is its Centers for the Commercial Development of Space (CCDS) 
Program. The 17 CCDS's, each based on a consortium of universities, 
industrial firms, and non-NASA government entities, are involved in research 
and testing phases of potentially commercially viable technologies. CCDS's 
have been successful in attracting 241 industry and 71 university affiliates.
American industry has had some notable successes and failures in their 
commercial development of space effort. An example of each follows:
SPACEHAB, Inc. - A Success Story. SPACEHAB is a pressurized laboratory which 
fits in the forward portion of the Shuttle payload bay and connects to the 
crew compartment through the Orbiter airlock. SPACEHAB 1 s standard middeck 
lockers offer crew-tended access to the microgravity environment for 
experimentation, technology development, and" smal1-scale production. 3
SPACEHAB was formed in 1983 after the company's founders recognized that the 
growing demand for crew-tended microgravity research and development 
opportunities could not be satisfied by the experiment volume allocated to the 
Space Shuttle's middeck. In addition to negotiating an agreement with NASA to 
assure access to the Shuttle and organizing a qualified industrial team, 
SPACEHAB faced the challenge of raising over $100 million of private capital
9-25
to fund the design, development, and production of the modules. From 1983 
until 1990, SPACEHAB used a combination of venture capital, short-term loans, 
and subcontractor investment to keep the program alive, even during the stand- 
down of the orbiter fleet following Challenger. Over $43 million of private 
capital was invested in SPACEHAB common stock and subordinated debt. Today, 
SPACEHAB has over 200 equity investors.
In November 1990, NASA awarded a $184.2 million contract to SPACEHAB. The 
firm fixed-price contract leases two-thirds of the pressurized SPACEHAB 
module's capacity over its first six flights. These flights will cover a 
5-year period planned to begin in the spring of 1993. NASA will then make 
that capacity, equal to about 200 Space Shuttle middeck lockers, available to 
U.S. private entities for commercial research initiatives.
In early 1991, the Chase Manhattan Bank agreed to provide a $63 million 
revolving credit and to purchase $1 million of common stock. This revolving 
line of credit is being used to complete the few remaining production 
activities on the program and will also fund SPACEHAB's operating expenses for 
the first six f 1 ights.
The Industrial Space Facility (ISF) - A Concept Ahead of its Time? Space 
Industries, Incorporated (SII), founded in 1982 in Houston, Texas, planned the 
first privately-developed man-tended commercial platform in space. 4 The ISF, 
to be launched from the Shuttle, would be available on a lease or service 
contract basis and provide a man-tended environment for research, development, 
and production-scale processing in space. ISF was to be 35 feet long and 
14.5 feet in diameter, providing 2,500 cubic feet of pressurized working 
space.
In August 1985, NASA and SII entered into a unique NASA agreement designed to 
encourage commercial ventures utilizing the Space Shuttle. This agreement, 
called a Space Systems Development Agreement (SSDA), is offered to eligible 
customers who are in the late development stage of R&D but who intend to 
realize revenue from the launch. The most significant feature of this type 
agreement is a deferred payment plan. At that time, ISF was intended as a 
totally private venture and SII neither sought nor was promised a government 
market in their SSDA with NASA. However, when SII was unable to find a 
sufficient commercial customer base, it sought the government as an anchor 
tenant until the market developed. Unable to justify a sole-source 
procurement, NASA defined specifications for a Commercially Developed Space 
Facility (CDSF), for which ISF could be a candidate. The government 
eventually abandoned the CDSF project. NASA concluded that it did not have an 
immediate requirement for the facility, and even if the costs did not increase 
the lease cost of $700 million would have to come out of the already 
hard-pressed Space Station Freedom budget.
SII had seen what promised to be a viable commercial venture, but could not 
find sufficient government or private industry demand commensurate with the 
projects costs. The ISF represents a familiar "the-chicken-or-the-egg" issue: 
it presented a solution to the problem of private sector access to space 
before market-based demand for that access had sufficiently developed.
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While ISF the concept is inactive, SII the company has still been successful. 
They have transitioned to being a "broad-based supplier of space hardware and 
space operational know-how to a wide range of customers." 5
EUROPE " ;
European space activities are organized in different ways. After World 
War II, national activities to transfer technology from military activities 
into science applications began. By the early 1960's, it became clear that no 
single European nation could further develop a consistent space program. In 
1964, the European Space Research Organization (ESRO) and the European 
Launcher Development Organization (ELDO) were founded which evolved into the 
European Space Agency (ESA) in 1975. ESA currently consists of 13 member 
nations (Austria, Belgium, Denmark, France, Germany, Ireland, Italy, the 
Netherlands, Norway, Spain, Sweden, Switzerland, and the United Kingdom), and 
an associate member, Finland. While not a member, Canada has a technical 
cooperation agreement with ESA.
From an economic standpoint, Europe is currently in a dynamic situation. 
There are currently two organizations:
1. The European Economic Community (EEC) which currently consists of 
12 nations cooperating to develop a common market free of boarders by January 
1993. The goal for the longer term is to have a political assembly, and a 
common currency is envisioned for the turn of the century. Many of the former 
communist countries are now applying to become members of EEC.
2. The European Free Trade Association (EFTA) an equal economic 
cooperation of seven nations, mostly out of "neutral" countries.
A proposal to merge EEC and EFTA is under negotiations. Within ESA, this 
merger partially exists already. Members of ESA are part of EEC and EFTA, but 
not all EEC and EFTA member countries are part of ESA.
There are two types of ESA programs:
1. The Mandatory Program. This program is for ESA's space science 
projects and basic research and development efforts. It also includes the 
general budget for personnel and infrastructure. Each nation pays a share, 
according to its Gross National Product (GNP) percentage in the total GNP of 
all members.
2. The Optional Programs. These programs are open for negotiation 
between countries to participate on a share to be agreed upon by all 
volunteers. Normally, one or two of the larger member states prepare such a 
program within their national space budgets and then they propose it to all 
the member states to become a European program. Contributions to projects 
such as the Ariane 5 launch vehicle, the Columbus Space Station project, the 
Hermes spaceplane, and the microgravity research program are optional. The 
project contracts are awarded in proportion to how much money that country 
contributes to that particular project.
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ESA is not an operational organization, its role is research and development.
When projects are operational, they are spun off to existing or newly formed
organizations to operate.
ESA is studying a new concept, called Research Associations for the 
Development of Industrial Utilization of Space (RADIUS), to encourage the 
development of high level industrial microgravity research. The program 
would encourage the participation of European industry and universities in 
microgravity activities by removing or lessening the severity of barriers that 
keep them from being more active in this field.
France, Germany, and Italy currently dominate European space activity. Their 
approximate percentages of the total ESA budget are as follows: France, 
30 percent; Germany, 25 percent; and Italy, 18 percent. The following 
sections briefly summarize their commercial space efforts.
France. France has the largest space budget in Europe. French commercial 
space efforts include space transportation and remote sensing programs. The 
French space agency, Centre National d 1 Etudes Spatiales (CNES) has taken a 
leadership role in space commerce. They are responsible for organizing and 
supporting commercial ventures, reaching out to industry, financial 
institutions, and other governments as appropriate.
Two major commercially oriented corporations to promote space enterprises in 
France are Spot Image and Novespace, Spot Image is a quasi-private company, 
partly owned by the French government, which markets data from the French 
remote sensing satellite, SPOT. Novespace is a company founded by CNES to 
promote private sector activities in space as well as technology transfer from 
space activities into private sector industries.
Arianespace - Capturing the Commercial Launch Market. Arianespace, the 
French-based company which operates the Ariane launch vehicle, is the most 
successful of Europe's commercial space ventures.
The Ariane launch vehicle was developed by ESA in order for Europe to have 
independent access to space. Space companies from ten countries worked 
together on the vehicle, with France contributing the major share, 
approximately 64 percent, followed by Germany, at approximately 21 percent. 
Under the ESA-Ariane convention of 1981, Arianespace, which was created in 
1980, produces, markets, and operates the Ariane. Launches take place at 
ESA's launching facilities at the Guiana Space Center in Kourou, French 
Guiana. 7
Research and development on advanced Ariane systems remains the responsibility 
of ESA. Development of the next generation vehicle, Ariane 5, was approved at 
the November 1987 ESA Ministerial conference, Ariane 5 can also be man-rated 
in order to launch the Hermes space plane.
Arianespace is a private, limited corporation based in Evry, near Paris. The 
majority of the company is held by French shareholders (60 percent), including 
CNES anid French aerospace and financial companies. German companies hold 
20 percent, with the remaining shares split among the companies who
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participated in the Ariane development, with share amounts reflecting their 
level of participation in that development. In total, there are 50 sharehold 
partners in Arianespace, representing 11 European countries, and a variety of 
aerospace industries and financial institutions.
Historically, the United States maintained a monopoly in the provision of 
launch services for the free world. The European development of Ariane ended that monopoly. Ariane has emerged as a successful competitor to the 
U.S. launches, having now captured more than 50 percent of the world's open 
commercial launch market. The Ariane launcher has proven itself a reliable 
and commercially viable means of access to space.
Germany. Germany has a goal of accelerating the utilization of scientific 
knowledge for the manufacture of commercial products. In 1989, DARA, the 
German space agency was incorporated as a limited company, with the Federal 
Republic of Germany as the only shareholder. DARA coordinates and administers German space activities.
Germany, which in total contributed over 60 percent to the European Spacelab 
Program, started microgravity activities in the early 1970's. Participating 
first in the NASA-SPAR program, Germany developed its own TEXUS project under 
management of the former German Aerospace Research Establishment (DFVLR) and 
now transferred to MBB-ERNO to run on a commercial basis.
Germany also started two Spacelab missions: D-l, flown aboard the Space 
Shuttle Challenger in 1985, and the D-2, which was to have been launched in 
1988 but which has been delayed until 1993, due to schedule changes resulting 
from Challenger.
Other German commercial space activities are the MICROBA, a balloon-launched 
drop capsule which provides 30 seconds of reduced gravity. MICROBA was 
developed and is operated by OHB of Bremen. Also located in Bremen is the 
ZARM Drop Tower which is operated on a commercial basis. Another German 
company, Kayser-Threde in Munich, gives access to Russian flight opportunities 
through commercial contracts.
Based on a DFVLR project to promote the use of microgravity in private sector 
activities, the European company Intospace was formed in 1985. The company, 
which is headquartered in Hanover, continues to promote space activities in 
industry by initiating experiments and flying them in different opportunities 
worldwide. Intospace is the exclusive broker for SPACEHAB, having already 
reserved half a module by contractual agreement, thereby ensuring access for 
European users.
Italy. In cooperation with Germany, the Italians were the second largest 
contributor to Spacelab. This consequently led to Alenia's participation in 
SPACEHAB and the European contribution to Space Station Freedom in its share 
of the Attached Pressurized Module and the Man-tended Free Flyer. The 
national parts of these programs are managed by the Italian space agency, 
Agenzia Spaziale Italiana, which was established in 1988 to oversee the 
country's space activities.
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Historically, telecommunications was the main focus of the country's space 
efforts, but this is changing. Italy has a 25 percent share in Columbus, and 
has begun to express an increasing interest in microgravity research. For 
support of European microgravity users, Professor Luigi Napolitano pushed 
forward the Microgravity Advanced Research Support (MARS) project in Naples, 
where his declaration: "Fluid dynamics is the basis of any research in 
microgravity" will be carried on. The space world mourned the death of 
Professor Napolitano on July 24, 1991.
SUMMARY •<"<• , •
Commercial development of space is unquestionably an international 
undertaking. Arianespace and SPOT Image have customers around the globe. The 
American firm SPACEHAB has national and international investors,-providing not 
only debt financing but 30 percent equity. The Italians will build a major 
component of the SPACEHAB, and the first SPACEHAB customer was the European 
Intospace group.
It is clear that space holds many promises which the world should not miss, 
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